It was reported recently (Zajac and Crowell, 1965) that proteolytic enzymes will selectively inactivate enteroviral receptors on live HeLa cells without affecting cell viability. This finding has made it possible to reinvestigate the intracellular distribution of enterovirus receptors (Holland and McLaren, 1961; Philipson and Bengtsson, 1962) and to study receptor regeneration. This communication provides evidence that enteroviral receptors are limited to the cell surface, and that enteroviral receptors are regenerated in a manner similar to that found for receptors for myxoviruses (Fazekas de St. Groth, 1948; Stone, 1948a, b; Baluda, 1958; Marcus, 1959) and for EMC virus (Kodza and Jungeblut, 1958) .
MATERIALS AND METHODS
HeLa cells. Cells designated HeLa (JJH) were grown as monolayers in medium containing calf serum (GM-CaS20), as described elsewhere (Zajac and Crowell, 1965) .
Virus strains. Coxsackievirus B3 and poliovirus Ti used in this investigation and the method of assay were described previously (Crowell and Syverton, 1961 Virus receptor activity. The determination of virus receptor activity of HeLa cells and of subcellular fractions was carried out at 37 C, as described by Zajac and Crowell (1965) . Cellular debris was prepared by disrupting cells by alternate freezing and thawing or by use of a PotterElvehjem grinder, as described by Holland and McLaren (1961) .
Inactivation of HeLa cell receptor activity. HeLa cell receptors were inactivated by use of freshly prepared solutions of crystalline preparations of trypsin or chymotrypsin (Zajac and Crowell, 1965) . Monolayer cultures were rinsed with phosphate-buffered saline (PBS), prepared without magnesium and calcium salts according to Dulbecco and Vogt (1954) , and the cells were dispersed by aid of ethylenediaminetetraacetic acid (EDTA) and a scraper. The cells were washed in Hanks' balanced salt solution (BSS), counted in a hemocytometer, and a sample of packed cells was suspended in 1% enzyme solution at a final concentration of 3 X 106 cells per ml. The cells with enzyme were incubated in a water bath at 37 C for 1 hr, and then diluted eightfold in BSS, which usually contained 40% calf serum (BSS-CaS40). The cells were ready for use after they were centrifuged and washed twice in 50-ml volumes of BSSCaS40.
Inhibitors (Table 1) .
Additional experiments were performed to determine the distribution of receptor activity in subcellular fractions of normal and enzymetreated cells in a manner similar to that described by Holland and McLaren (1961) . Normal cells and cells treated with chymotrypsin were suspended in a solution of 0.25 M sucrose at 2 C, and each suspension was homogenized with a Potter homogenizer fitted with a Teflon pestle. The cellular homogenate was fractionated by differential centrifugation at 2 C in 0.25 Ni sucrose. Nuclear and mitochondrial fractions were washed twice in 0.25 M sucrose, and the pellet of the respective fractions was resuspended in BSS to a volume equivalent to approximately 107 cells per ml. The B3 virus-receptor activity of each fraction was determined at 37 C.
The results of two separate experiments are presented in Table 2 . All of the subcellular frac- tested for receptor activity. Normal cells, which were not treated with enzyme, served as a control. The total cell content of each regenerating culture was determined concurrently. In one of the experiments, colchicine was incorporated into the growth medium at a final concentration of 2 X 10-v M, an amount which was found previously to inhibit cellular division.
The results of these experiments (Fig. 2) indicate that chymotrypsin-treated HeLa cells regenerated their reactivity for B3 virus within a 24-to 48-hr period at 37 C. No receptor regeneration occurred when the cells were incubated at 4 C. The finding that colchicine did not influence the rate of receptor regeneration provided evidence that the reappearance of receptor activity was not due to division of cells. The results of additional experiments of similar design, in which cells were treated with trypsin, showed that receptor activity for poliovirus Ti was regenerated in a manner similar to that found for receptors in B3 virus. DISCUSSION Holland and McLaren (1961) first reported evidence which suggested that enteroviral receptors of HeLa cells were located on the intracellular membranes as well as on the cell surface. This observation was confirmed and extended by Philipson and Bengtsson (1962) and Thorne (1963) . The possibility remained, however (Hol-land and McLaren, 1961) (Holland and McLaren, 1961; Zajac and Crowell, unpublished data). Although we have not excluded the possibility that trypsin and chymotrypsin acted on intracellular structures of live cells, the results of studies by Northrop (1926) 
